This study was designed to evaluate growth performance, carcass cutting yield, and processing characteristics of boneless hams and bellies from finishing pigs fed diets containing 0,5,10, or 20 ppm of the phenethanolamine ractopamine hydrochloride W C ) .
agonists increase muscling and reduce fat in carcasses when the compound is fed to animals for approximately 7 wk before slaughter (Jones et al., 1985; Moser et al., 1986; Veenhuizen et al., 1987; Watkins et al., 1990) .
P-Agonists reduce leaf fat and loth rib fat. The specific compound and the duration of treatment affect the observed response. Jones et al. (1985) reported that compensatory fat deposition occurred after a 7-d withdrawal from cimateroL But research with ractopamine hydrochloride (RAC) has shown that carcass fat measurements of treated pigs remain less (P c .01) than those of controls 5 d after withdrawal of RAC (Watkins et al., 1990) . PAgonists increase muscle weights and increase predicted carcass le&. Ractopamine consistently increased loin eye area and estimated percentage of fat-free muscle (Veenhuizen et al., 1987; Watkins et al., 1990) .
No data have been reported on carcass cutting yields in pigs treated with p-agonists. However, compositional changes in the pork carcass may indicate that existing fabrication techniques need to be altered to accommodate leaner pigs. In addition, processing characteristics of wholesale cuts of pork from leaner carcasses need to be evaluated. If the thickness of the belly and the fat to lean ratio are altered substantially, the processing techniques for bacon may need to be changed.
To fully utilize the potential benefits from the use of repartitioning agents in meat animal production, potential changes in carcass composition, wholesale cut yield, and bacon processing yields must be evaluated. This study was designed to evaluate growth performance, carcass cutability, and processing characteristics of boneless hams and bellies from swine fed RAC.
Materials and Methods
Sixty crossbred pigs with a starting weight of 68 kg were used to evaluate the effect of RAC on growth performance characteristics, carcass cutability, belly thickness, and processing characteristics of boneless hams and bacon. A randomized complete block design was used with initial weight as a blocking factor. A pen of four pigs was the experimental unit.
3P0komat P14, Smith Equipment Co. Inc., Clifton, NJ.
Pigs were weighed and stratified by weight from heaviest to lightest within sex. The pigs were then assigned to uniform outcome groups of five pigs. From these outcome groups, pigs were randomly assigned to pens that were blocked by initial weight. Two barrows and two gilts were placed within each pen. Ractopamine was incorporated into a 16% CP corn-soybean meal diet at four treatment levels: 0 (n = 24), 5 (n = 12). 10 (n = 12), and 20 pprn (n = 12). No additional lysine was included in the diet. The lysine content in the diet was .82%. The four treatments were randomly assigned to pens within a block (n = 3); two pens per block were assigned to control (0 ppm) pigs. Two pigs were withdrawn from the experiment, one each from the control and 10 ppm treatments. All pigs were individually weighed at the beginning of the trial, at 1 4 d intervals, and at the end of the trial when the average block weight was approximately 104 kg. All feed issues were recorded and feed weighbacks were recorded on each weigh day. Average daily gain, feed intake, and feed-to-gain ratio were calculated.
Pigs were slaughtered with 0 d withdrawal, and carcass measurements were taken at 24 h postmortem. Live weight and hot carcass weight were recorded and dressing percentage was calculated. Carcass length, loth rib fat thickness, and loth rib loin eye area were measured. Color, firmness, and marbling of the longissimus muscle were evaluated using a 5-point scale (Wisconsin Pork Quality Standards, 1963) .
Predicted percentage of fat-free lean was calculated using the formula described by Fahey et al. (1977) . After the carcasses were measured, the right side of each carcass was fabricated as described by the National Association of Meat Purveyors (1984) . Wholesale cuts, trimmed wholesale cuts, and boneless hams were weighed and carcass cutting yields were calculated. Thickness of fresh and cooked bellies was measured by inserting a calibrated probe at eight designated locations on each belly (Figure 1 ). The fiesh bellies and boneless hams were frozen and stored at the University of Illinois for further processing. Boneless hams and bellies were thawed (4'C for 48 h) and injecti~n-cured~ to 110% of green weight; the cure solution resulted in a product containing 2% salt, 120 ppm of nitrite, and 555 ppm of sodium erythorbate. M e r equilibrating for 48 h, boneless hams were vacuum-tumbled4 (635 mm Hg) for 4 h at 28 rpm at 4'C.
Tumbled hams were stuffed into 15.5cm fibrous casings, smoked, and cooked to an internal temperature of 65T, coldshowered for 20 min, and held in a 4'C cooler for 24 h. Boneless fresh ham weight, pumped weight, and chilled, cooked weight were recorded and ham processing yield was calculated. After equilibrating 48 h, cured bellies were smoked and cooked to an internal temperature of 54"C, cold-showered for 20 min, and held in a 4'C cooler for 24 h. Fresh belly weight, pumped weight, and chilled, cooked weight were recorded and belly processing yield was calculated.
The semimembranosus muscle of hams and 2.5-cm slices of bacon removed from three locations along the length of the belly ( Figure  1 ) were used for mJisture and fat content determination. Moisture content was determined by the oven drying of duplicate samples at llO'C for 18 h. Fat content was determined using repetitive washes of warm chloroform: methanol (Riss et al., 1983) .
Data were analyzed using regression (linear and quadratic effects) analysis to evaluate treatment responses and a contrast to compare treated and control animals (SAS, 1985) .
Results and Discussion
Results of the effect of RAC on growth performance traits are presented in Table 1 .05) with increasing levels of RAC in the diet; however, the magnitude of the differences was small. Pigs treated with RAC had improved (P < .05) feed to gain ratios compared with control pigs.
The effect of P-agonists on ADG is mixed. Jones et al. (1985) and Moser et al. (1986) reported no effect of the P-agonist cimaterol on ADG, and Hancock et al. (1987) reported similar results for RAC. However, Prince et al. (1987) , Anderson et al. (1987 Anderson et al. ( , 1988 , Jones et al. (1988a,b) , Veenhuizen et al. (1987) , and Watkins et al. (1990) reported increased ADG for pigs treated with RAC. Feed efficiency was improved by including RAC in the diet (Anderson et al., 1988; Jones et al., 1988a,b; Watkins et al., 1990) . Associated with this improved feed conversion may be a reduction in daily feed intake, which has been shown by Watkins et al. (1990) for RAC fed at high dosages and by Jones et al. (1985) for cimaterol. Our study showed no significant reduction in feed intake as a result of RAC treatment. The results of this study indicate that RAC improved the rate and efficiency of growth of swine.
Live weight, carcass weight, dressing percentage, and loin eye area all increased linearly (P c .05) with increasing levels of RAC (Table   2 ). Pigs in the control group did not grow as rapidly as treated animals, and the animals were removed from treatments as blocks based on weekly weights. Because blocks averaged 104 kg, they were removed from the trial and, as a result, controls were the lightest group, Anderson et al. (1988) and Watkins et al. (1990) reported similar results for loin eye area of pigs treated with RAC. Other studies (Watkins et al., 1988) have reported a linear reduction of loth rib fat with increasing levels of RAC; however, in the present study, fat thickness at the loth rib did not differ (P > .05) among treatments. Even though fat depth at the 10th rib was not significantly reduced, the increased loin eye area resulted in a higher (P c .05) predicted percentage of lean for RAC-treated pigs. These results are supported by similar findings by Veenhuizen et al. (1987) , Anderson et al. (1987) , and Watkins et al. (1990) .
Color, firmness, and marbling of the longissimus muscle between the loth and 11th rib did not differ (P > .05) between treatments in Ractopamine in the diet increased (P < .OS) the weight and yield of hams and loins (Table  3 ). These differences were expected because the carcass and side weights of treated animals were heavier than those of controls. Possibly because of the small number of pigs per treatment, the linear effect disappeared when yield of cuts as a percentage of side weight was compared (Table 4) . However, when the carcass data from RAC-treated pigs were pooled and compared with controls, the percentage of trimmed ham and loin was greater (P < .05) for carcasses from pigs fed RAC. A major concern involving the use of repartitioning agents is that the belly may become too thin for bacon production. As shown in Table 5 , few differences were observed in raw and cooked belly thickness at the eight given points. There was a linear increase (P < .05) in average thickness of cooked bacon from pigs fed RAC, but the magnitude of the difference was small, approximately 3 mm. All bellies from pigs fed RAC had adequate thickness for bacon production. No differences (P > .05) were observed in the processing yields of bacon (Table 6 ). Ham weights and processing yields exhibited a linear increase (P c .OS) with increasing levels of RAC.
Water and fat content of hams and bacon did not differ (P > .OS) between treatments (T. able 7). No differences (P > .OS) were observed in water and fat content at the three sampling positions for the bacon except for fat content at position C, where bacon from controls had a greater (P c .05) percentage of fat than bacon from pigs treated with RAC. In this study, RAC improved the rate and efficiency of growth and increased the lean content in the carcass. The weight and percentage yield of hams and loins was greater from pigs treated with RAC, and hams from pigs treated with RAC had improved ham processing yields. Ractopamine had no effect on the thickness or processing characteristics of the bellies. %I S = nonsimicant (P > .M). 'Slices were obtained from points 25 (A), 50 (B), and 75% (C) along the length of the beUy ( F&?uf e 1).
*P < .os.
lrnpllcatlons
Results from this study clarify some of the issues and concerns about how changes in carcass composition caused by ractopamine would affect carcass cutting and processing characteristics. Ractopamine treatments had ham and loin yields approximately 1% higher than control carcasses, and this would translate into major economic benefits to the meat industry. Improvements in carcass composition had no effect on bacon processing characteristics. These results indicate that ractopamine improves the rate and efficiency of growth, carcass composition, and carcass cutting yield of the most valuable cuts with no deleterious effect on the bellies for bacon production.
